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1
CAGE NUT TOOL

RELATED APPLICATIONS

The present application claims the benefit of U.S. Provi-
sional Patent Application 61/747,074, filed Dec. 28, 2012,
and is incorporated herein by reference.

FIELD OF THE INVENTION

The present invention relates generally to hand tools, and
more particularly, but not exclusively, to hand tools for the
insertion and removal of cage nuts from hole racks.

BACKGROUND

Square hole racks are commonly used in industry, includ-
ing for server storage, audio and visual equipment storage,
electronic equipment storage, and other applications. Square
hole racks often utilize cage nuts which engage the holes and
provide support for shelves or equipment. The installation of
cage nuts can be challenging, and can require through-hole
engagement of an edge of the cage nut, a degree of force at an
awkward angle to compress the spring steel of the cage nut,
and disengagement from the cage nut after positioning the
cage nutin the square hole rack. Excessive compression of the
cage nut can deform or damage the cage nut. Release ofa cage
nut while compressed but before full engagement with the
square hole rack can result in damage to equipment or the
cage nut, injury to the operator, loss of the cage nut, and/or
operator frustration. Many currently known devices and tech-
niques to install cage nuts suffer from various drawbacks,
particularly where installation time is limited, conditions
where limited space is available within the square hole rack
(e.g. devices are already installed immediately above or
below the target installation position), and/or in high volume
installations. Therefore, further technological developments
are desirable in this area.

SUMMARY

One embodiment of the present invention is a unique cage
nut insertion tool. Other embodiments include apparatuses,
systems, devices, methods, and combinations for the inser-
tion and removal of cage nuts. Further embodiments, forms,
features, aspects, benefits, and advantages of the present
application shall become apparent from the description and
figures provided herewith.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of an embodiment of a cage nut
tool.

FIG. 2 is a cut away view of a portion of a cage nut tool.

FIG. 3 is a schematic view of a cage nut tool inserting a
cage nut into a square hole rack.

FIGS. 4A-4C is a schematic cut away view of an embodi-
ment of a cage nut insertion tool including illustrative dimen-
sions.

DETAILED DESCRIPTION OF THE DRAWINGS

For purposes of promoting an understanding of the prin-
ciples of the invention, reference will now be made to the
embodiments illustrated in the drawings and specific lan-
guage will be used to describe the same. It will nevertheless
be understood that no limitation of the scope of the invention
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is thereby intended, such alterations and further modifica-
tions in the illustrated device, and such further applications of
the principles of the invention as illustrated therein being
contemplated as would normally occur to one skilled in the art
to which the invention relates.

Referencing FIG. 1, an exemplary cage nut tool 100
includes a shaft 110 having a first end 102 and a second end
104. The first end 102 can include the literal end of the tool
100 and/or elements of the tool toward the first end 102. In
certain aspects, any feature past a mid-point of the shaft 110
(not shown) can comprise the first end 102. The second end
104 likewise includes the literal end of the tool 100, and/or
any feature past the mid-point of the shaft 110. The literal end
of'the shaft 110 in the tool 100 can be considered the position
where the shaft 110 enters a gripping member 114, and/or an
end of the shaft 110 positioned within the gripping member
114 (not shown).

The cage nut tool 100 includes a beveled surface 106 at the
first end 102 of the shaft 110, and a gripping member (a
handle 114 in the example of FIG. 1) at the second end 104 of
the shaft 110. The gripping member 114 may be any type of
gripping member, including without limitation a molded
handle, a slide-on handle or device, an overmolded part, an
attached handle, and/or any other device which may be grasp
by auser to utilize case nut tool 100. The beveled surface 106
at the first end 102 may terminate at or near the first end 102,
and the cage nut tool 100 may include a flat portion 138 above
the beveled surface 106 at the first end 102.

For purposes of clear description, the shaft 110 can be
understood to have a vertically lower portion 126 (reference
FIG. 2) and a vertically upper portion 124. The vertically
lower portion 126, where present, is the side proximate an
outwardly projecting line normal to the beveled surface 106
(e.g. seeline 122 in F1G. 2). Proximate includes, for example,
the geometric extending 130 of the shaft 110 that is crossed by
the line 122. In certain embodiments, the vertically lower
portion 126 is the side of the shaft 110 where the beveled
surface 106 begins, the side where the beveled surface is
closest to the second end 104, and/or the side of the shaft 110
most open to a channel 108 on the beveled surface 106.

Referencing FIG. 2, an exemplary beveled surface 106
extends from a lower geometrical boundary 130 of the shaft
110 toward the first end 102 of the shaft. The beveled surface
106 rises at an angle 118 relative to an axis 142 of the shaft
110. An example angle includes a 30-degree angle, although
other rise angles are contemplated herein. In certain embodi-
ments, without limitation, the angle 118 can be between 22.5
degrees and 45 degrees. The beveled surface 106 is depicted
as a flat surface, which provides for ease of manufacture.
However, the beveled surface 106 may be curved or include a
curved portion, and can include upward or downward con-
cavity, or combinations thereof.

The cage nut tool 100 includes a channel 108 formed on the
beveled surface 106. The channel 108 includes an opening
144 (defined by the lower and upper edges of the channel 108
on the beveled surface 106) that can traverse the beveled
surface 106 at a constant vertical position relative to the angle
118 of the beveled surface 106. The opening 144 is parallel to
the horizontal axis 142 of the shaft 110. The channel 108
includes a depth 134 which progresses vertically. Due to the
positioning of the channel 108 on the beveled surface 106, the
depth 134 is greater at one end of the channel (axially toward
the second end 104) than the other (axially toward the first end
102). The depth 134 may progress vertically or near verti-
cally, where an angle that is near vertical is an angle providing
a sufficient engagement lip between the first end 102 and the
channel 108 to engage a lip or rim of a target cage nut. For
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example, referencing FIG. 3, a cage nut 308 includes a tab 306
that is engageable with the engagement lip formed by the
channel and first end a cage nut tool 100. The vertical depth
134 of the channel 108 is such that there is a remaining
amount of material 140 of the shaft 110 between the channel
108 and the vertically upper portion 124. In one embodiment,
the remaining amount of material 140 is between 0.6 mm and
1.0 mm thick. The remaining amount of material 140 is
described for purposes of describing the geometry of the tool
100. In certain embodiments, the channel 108 is formed by
machining material away from an in-situ device having a
shaft 110 and beveled surface 106, but alternatively or addi-
tionally, aspects of the tool 100 may be formed in place
without later machining or processing.

A distance 150 between an axial center of the channel 108
and the first end 102 is depicted, and the distance 150 is
selected such that the tab 306 is engageable through a square
hole 304 of a square hole rack 302. The range of distances 150
that are acceptable depend upon the specific dimensions of a
target cage nut 308 and square hole 304. An example distance
150 is a channel 108 positioned such that the distance 150 is
less than or equal to 2 mm.

An example tool 100 includes a grooved portion 112 posi-
tioned on a vertically upper portion 124 of the shaft 110. An
axially forward extent 136 of the grooved portion 112 is
positioned far enough forward such that the grooved portion
112 is at least partially positioned over the beveled surface
106. The grooved portion 112 may be formed by material
removed from a shaft 110, and/or be formed in place. The
grooved portion 112 includes a vertical depth 120. The mag-
nitude of the vertical depth 120 depends upon the geometry of
the shaft 110, the geometry of the target square hole 304, and
the geometry of the cage nut 308. The grooved portion 112, in
certain embodiments, aids in positioning the engagement lip
formed by the channel 108 and first end 102 above the tab 306
of the engagement nut. A smaller hole 304 and/or greater
vertical extent of the tab 306 before compression indicate a
greater vertical depth 120 of the grooved portion 112. The
range of vertical depths 120 that are acceptable depend upon
the specific dimensions of a target cage nut 308 and square
hole 304, and are readily determined by one of skill in the art
having the available dimensions in view and the benefit of the
disclosures herein. An example vertical depth 120 is between
3 mm and 5 mm.

The grooved portion 112 may be of any shape, including at
least a radius of curvature, a circular radius of curvature,
and/or an elliptical radius of curvature. The grooved portion
112 includes a lowest position 148, which is at the greatest
vertical depth 120. The lowest position 148 can be positioned
at any axial distance from the first end 102 that allows for
convenient engagement of the cage nut tab 306. Exemplary
and non-limiting grooved portions 112 include a lowest posi-
tion 148 that is axially between 9 mm and 12 mm from the first
end 102, and/or a lowest position 148 that is axially between
8 mm and 10 mm from an axial center of the channel 108. In
certain embodiments, the grooved portion 112 includes a
radius of curvature that equates to a portion of a circle having
a diameter between 10 mm and 12 mm.

The shaft 110 has a cross-sectional geometry extending
along the horizontal axis 142. The cross-sectional geometry
can be bounded by the lower geometrical boundary 130 at the
vertically lower portion 126, and an upper geometrical
boundary 132 at a vertically upper portion 124. The shaft 110
can have any cross-sectional geometry, including without
limitation to a circle, ellipse, hexagon, square, or rectangle.
The geometry of the shaft 110 can also vary along the axial
length. In certain embodiments, one or more of the beveled
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surface 106, the channel 108, and the grooved portion 112 are
included completely within the cross-sectional geometry of
the shaft 110. One of skill in the art will recognize that
features included completely within the cross-section geom-
etry of the shaft 110 can be formed by providing a shaft 110
having a sufficient axial extent, and removing portions of the
shaft 110 to form the desired feature. In certain embodiments,
the tool 100 includes a shaft 110 including a regular circular
cross-section to at least the first end 102, with portions
removed to form the beveled surface 106, the channel 108,
and/or the grooved portion 112. Additionally or alternatively,
atool 100 includes the shaft having a feature beyond the axial
extent of the first end 102, where the feature is removed
during operations to form the tool 100. Example and non-
limiting features include a screwdriver tip, chisel tip, or other
tool feature.

A gripping member 114 can be coupled to the second end
104 of the shaft 110. The gripping member 114 can be of any
form to permit a user to grasp the gripping member 114. The
gripping member 114 can include a coating on the shaft 110,
a flattened portion extending from the second end, or any
number of handle configurations, one such handle configura-
tion being illustrated in FIG. 3. The gripping member 114 can
include any number of ergonomic features to allow for user
comfort.

Referring to FIG. 3, a cage nut 308 is inserted into a cage
nut receiving portion 304 of a rack 302. The rack 302 can be
a square hole rack 302 as is common within telecommunica-
tion, computing, and audio, among other, industries. The rack
302 can be of various sizes and configurations depending
upon the application for which the rack 302 is selected. The
cage nut 308 includes a tab 306 which is compressed to
engage a cage nut receiving portion 304 and retain the cage
nut 308 therein. While the cage nut 308 is illustrated with two
opposing cage nut tabs 306, it is contemplated that the cage
nut 308 can include any number and configuration of cage nut
tabs 306 sufficient to secure the cage nut 308 within the rack
302. The cage nut 308 can be utilized to retain server disc
arrays, audio devices and/or players, disc players, routers,
rails such that various devices may be slid out of the rack 302,
and/or any other devices suitable to be engaged within the
rack 302. In a specific embodiment, the rack 302 can be a
server rack 302. A cage nut tool 100 can be utilized to com-
press the cage nut tab 306 so that the tab can engage an upper
surface 310 of the cage nut receiving portion 304, and thereby
retain the cage nut 308 within the cage nut receiving portion
304.

Referring to FIGS. 4A-4C, portions of a specific embodi-
ment of a cage nut tool are depicted. The shaft 110 includes a
circular cross-section having a diameter 146 of about 6 mm.
The grooved portion 112 includes a circle having a radius of
about 11 mm and a vertical depth 120 of about 4 mm. The
beveled surface 106 extends about 150 degrees relative to the
lower geometrical boundary 130, or an angle 118 of 30
degrees. The remainder portion 140 of material has a thick-
ness of about 0.8 mm. The axial width 116 of the channel 108
is about 0.8 mm. A distance from the first end 102 to the
lowest portion 148 of the grooved portion 112 is about 10
mm. A depth 120 of the grooved portion is about 2 mm. A
distance from the axial center of the channel 108 to the lowest
portion 148 of the grooved portion is about 9 mm.

An example procedure utilizing a cage nut tool is described
following. The procedure includes an operation to insert a
cage nut tool 100 into a cage nut receiving portion 304 of a
square hole rack 302. The procedure includes an operation to
engage a tab 306 of the cage nut 308 with a channel 108
formed on a beveled surface 106 of the first end 102, and an
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operation to compress the tab 306 of the cage nut 308. The
procedure further includes an operation to withdraw the first
end of the cage nut insertion tool, thereby engaging the cage
nut 308 to the square hole rack 302. Certain further example
operations of the procedure are described following. An
example procedure includes an operation to extend the chan-
nel through the cage nut receiving portion of the square hole
rack to a position vertically above the cage nut tab. A further
example procedure includes an operation to engage a grooved
portion of the cage nut insertion tool with an upper surface of
the cage nut receiving portion of the square hole rack during
the extending of the channel through the cage nut receiving
portion of the square hole rack. Another example procedure
includes lowering a handle portion of the cage nut insertion
tool during the extending of the channel, and raising the
handle portion during at least a portion of the withdrawing
operation.

One embodiment of the present invention is an apparatus,
comprising a shaft having a first end and a second end, the first
end comprising a beveled surface and wherein the second end
is coupled to a gripping member. The apparatus further com-
prises a channel formed on the beveled surface, wherein the
channel comprises an opening, and wherein the opening
traverses the beveled surface at a constant vertical position
relative to an angle of the beveled surface.

In one form the shaft comprises a vertically lower portion
comprising a side proximate to an outwardly projecting nor-
mal line from the beveled surface, and a vertically upper
portion comprising a side opposing the vertically lower por-
tion, the apparatus further comprising a grooved portion dis-
posed on the vertically upper portion of the shaft, wherein the
grooved portion at least partially extends over the beveled
surface. In another form, the beveled surface, the channel, and
the grooved portion are defined by a shaft cylinder geometry
comprising a cylindrical shape having a cross-sectional shape
corresponding to the shaft.

In yet another form, the shaft comprises a cross-sectional
shape that is a 6 mm diameter circle. In still yet another form,
the grooved portion comprises a curvature comprising at least
one of a portion of a circle and a portion of an ellipse. In
another form, the grooved portion comprises a portion of a
circle having a radius between 10 and 12 mm.

In yet another form, the grooved portion comprises a ver-
tical depth of between 3 and 5 mm. In still yet another form,
the grooved portion comprises a circle having a radius of 11
mm and a vertical depth of 4 mm. In another form, the channel
comprises a width perpendicular to the vertical that is
between 0.6 and 1.0 mm. In still yet another form, the channel
comprises a depth such that a remaining amount of material
between the channel and the vertically upper portion of the
shaft comprises a thickness between 0.6 and 1.0 mm. In yet
another form, the beveled surface comprises a 30 degree bevel
relative to an axis of the shaft.

Another embodiment is an article of manufacture, com-
prising a shaft having a beveled surface at a first end and a
gripping member coupled to a second end, the shaft compris-
ing a vertically lower portion comprising a side proximate to
an outwardly projecting normal line from the beveled surface,
and a vertically upper portion comprising a side opposing the
vertically lower portion. The article of manufacture further
comprises a channel formed on the beveled surface, wherein
the channel comprises an opening, and wherein the opening
traverses the beveled surface at a constant vertical position
relative to an angle of the beveled surface, and wherein the
channel comprises a depth that progresses vertically. The
article of manufacture further comprises a grooved portion
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disposed on the vertically upper portion of the shaft, wherein
the grooved portion extends at least partially over the beveled
surface.

In one form, the grooved portion comprises a lowest posi-
tion, wherein the lowest position is axially between 9 mm and
12 mm from the first end of the shaft, wherein axially is
determined relative to an axis of the shaft. In another form, the
lowest position is horizontally between 8 mm and 10 mm
from an axial center of the channel. In yet another form, the
grooved portion comprises a curvature comprising a portion
of a circle having an 11 mm radius and a vertical depth
comprising 4 mm. In still yet another form, the shaft com-
prises a geometrical cylinder having a vertical depth of 6 mm.

Another embodiment is a cage nut insertion tool, compris-
ing a cylindrical shaft extending from a first end to a second
end, wherein a handle is coupled to a second end of the shatft,
and wherein the first end comprises a beveled surface having
a rise of between 22.5 degrees and 45 degrees above a hori-
zontal axis of the shaft, the tool comprising a vertical direc-
tion being defined by the rise direction of the beveled surface.
The cage nut insertion tool further comprises a channel dis-
posed on the beveled surface, the channel having an opening
parallel to the horizontal axis of the shaft and having a depth
which progresses vertically. The cage nut insertion tool fur-
ther comprises a grooved portion on a vertically upper side of
the shaft, the grooved portion partially extending over the
beveled surface.

In one form, the cylindrical shaft comprises a circular
cross-section having a diameter of 6 mm, wherein the channel
comprises an axial width of 0.8 mm, and wherein the beveled
surface includes a rise of 30 degrees above the horizontal axis
of the shaft. In another form, the grooved portion further
comprises a radius of curvature of 11 mm. In yet another
form, the cage nut insertion tool further comprises a remain-
der portion between the vertically upper portion of the shaft
and a deepest portion of the channel, wherein the remainder
portion comprises 0.8 mm. In still yet another form, an axial
center of the channel is positioned within 2 mm of the first
end.

Another embodiment is a method, including inserting a
first end of a cage nut insertion tool into a cage nut receiving
portion of a square hole rack and engaging a cage nuttab of a
cage nut with a channel formed on a beveled surface, the first
end including the beveled surface. The method further
includes compressing the cage nut and withdrawing the first
end of the cage nut insertion tool, and thereby engaging the
cage nut to the square hole rack.

In one form, the inserting further comprises extending the
channel through the cage nut receiving portion of the square
hole rack to a position vertically above the cage nut tab. In
another form, the extending comprises engaging a grooved
portion of the cage nut insertion tool with an upper surface of
the cage nut receiving portion of a square hole rack. In still yet
another form, the extending further comprises lowering a
handle portion of the cage nut insertion tool, and wherein the
withdrawing further comprises raising the handle portion of
the cage nut insertion tool.

While the invention has been described in connection with
what is presently considered to be the most practical and
preferred embodiment, it is to be understood that the inven-
tion is not to be limited to the disclosed embodiment(s), but on
the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims, which scope is to be accorded the
broadest interpretation so as to encompass all such modifica-
tions and equivalent structures as permitted under the law. In
reading the claims it is intended that when words such as “a,”
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an,” “at least one” and “at least a portion” are used, there is
no intention to limit the claim to only one item unless spe-
cifically stated to the contrary in the claim. Further, when the
language “at least a portion” and/or “a portion” is used the
item may include a portion and/or the entire item unless
specifically stated to the contrary.

What is claimed is:

1. A method, comprising:

inserting a first end of a cage nut insertion tool into a cage
nut receiving portion of a square hole rack, wherein the
first end of the cage nut insertion tool comprises a shaft
including a beveled surface and a channel formed on the
beveled surface in a vertical direction relative to a first
surface extending substantially perpendicular to an axis
of'the shaft, and wherein the channel comprises an open-
ing traversing the beveled, surface at a constant vertical
position relative to an angle of the beveled surface, the
channel further including a floor offset from the opening
in the vertical direction;

engaging a cage nut tab of a cage nut with the channel;

compressing the cage nut; and

withdrawing the first end of the cage nut insertion tool.

2. The method of claim 1, wherein the engaging further
includes receiving a portion of the cage nut tab in the channel,
and wherein the channel further comprises a depth that
progresses vertically.

3. The method of claim 1, wherein the withdrawing further
comprises engaging the cage nut to the square hole rack such
that the cage nut tab engages an edge of the cage nut receiving
portion of the square hole rack.

4. The method of claim 1, wherein the inserting further
comprises extending the channel through the cage nut receiv-
ing portion of the square hole rack to a position vertically
above the cage nut tab.

5. The method of claim 4, wherein the extending comprises
engaging a grooved portion of the cage nut insertion tool with
an upper surface of the cage nut receiving portion of the
square hole rack, wherein the grooved portion is located on a
vertically upper portion of the shaft.

6. The method of claim 4, wherein the extending comprises
pivoting a circumference of a grooved portion of the cage nut
insertion tool around a surface of the cage nut receiving
portion of the square hole rack, wherein the grooved portion
is located on a vertically upper portion of the shaft, and
wherein the grooved portion extends at least partially over the
beveled surface.

7. The method of claim 4, wherein the extending further
comprises lowering a handle portion of the cage nut in sertion
tool, and wherein the withdrawing further comprises raising
the handle portion of the cage nut insertion tool.

8. A cage nut tool, comprising:

a shaft having an axis, a first end comprising a beveled
surface at an angle to the axis, and a second end includ-
ing a gripping member; and

achannel formed on the beveled surface, wherein the chan-
nel comprises an opening that extends parallel to the
axis, the channel defined by a first surface extending
substantially perpendicular to the axis from the beveled
surface, a second surface extending substantially per-
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pendicular to the axis at a distance from the first surface
along the axis, and a third surface extending therebe-
tween, the third surface substantially parallel to the axis.

9. The cage nut tool of claim 8, wherein the shaft comprises
a vertically lower portion comprising a side proximate to an
outwardly projecting normal line from the beveled surface,
and a vertically upper portion comprising a side opposing the
vertically lower portion, the apparatus further comprising a
grooved portion disposed on the vertically upper portion of
the shaft, wherein the grooved portion at least partially
extends over the beveled surface.

10. The cage nut tool of claim 9, wherein the beveled
surface, the channel, and the grooved portion are defined
within a shaft cylinder geometry comprising a cylindrical
shape having a cross-sectional shape corresponding to the
shaft.

11. The cage nut tool of claim 10, wherein the shaft com-
prises a cross-sectional shape that is approximately a 6 mm
diameter circle.

12. The cage nut tool of claim 9, wherein the grooved
portion comprises a curvature comprising at least one of a
portion of a circle and a portion of an ellipse.

13. The cage nut tool of claim 12, wherein the grooved
portion comprises a portion of a circle having a radius
between 10 and 12 mm.

14. The cage nut tool of claim 13, wherein the grooved
portion comprises a vertical depth of between 3 and 5 mm.

15. The cage nut tool of claim 9, wherein the channel
comprises a width perpendicular to the vertical that is
between 0.6 and 1.0 mm.

16. The cage nut tool of claim 15, wherein the channel
comprises a depth such that a remaining amount of material
between the channel and the vertically upper portion of the
shaft comprises a thickness between 0.6 and 1.0 mm.

17. A cage nut insertion tool, comprising:

a cylindrical shaft extending from a first end to a second
end, wherein a handle is coupled to the second end of the
shaft, and wherein the first end comprises a beveled
surface having a rise of between 22.5 degrees and 45
degrees above a horizontal axis of the shaft, the tool
comprising a vertical direction being defined by the rise
direction of the beveled, surface;

a channel disposed on he beveled surface, the channel
having an opening and a bottom both substantially par-
allel to the horizontal axis of the shaft and having a depth
which progresses vertically from the opening to the bot-
tom; and

a grooved portion on a vertically upper side of the shaft.

18. The cage nut insertion tool of claim 17, wherein the
cylindrical shaft comprises a circular cross-section having a
diameter of 6 mm, wherein the channel comprises an axial
width of 0.8 mm, and wherein the beveled surface includes a
rise of 30 degrees above the horizontal axis of the shaft.

19. The cage nut insertion tool of claim 17, wherein the
grooved portion partially extends over the beveled surface.

20. The cage nut insertion tool of claim 17, further com-
prising a remainder portion between the vertically upper por-
tion of the shaft and a deepest portion of the channel.
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